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POLYAMINOESTER AND THEIR 
APPLICATION IN DENTAL COMPOSITIONS 

RELATED APPLICATIONS 

This patent claims the benefit of U.S. Provisional Appli 
cation Serial No. 60/224,669 filed Aug. 11, 2000. 

O O O O 

R1 --> R2 R1 --> R2 H N-I- No ----- No s 
R R 

O O O O 

R1 --> R1 --> H N-I- No --- No 
R 

5 

2 
DESCRIPTION OF THE INVENTION 

Dental compositions comprising at least a polymerizable 
monomer and/or at least a polyaminoester of formulas 1 to 
6, pigments, organic and/or inorganic fillers, initiators and 
stabilizers. 

R R 

R 

O O O O 

R1 --> R2 R1 -- N-I- NO ---- NO 21 
R3 R 

O O O O 

R R N-- s--~~~ s-- 
R3 

O O 

H R2 ~- R1 R2 H o1 --- 
R3 R R3 R 

O O 

H R1 --> H sh-- NO h 
R3 R 

TECHNICAL BACKGROUND 

Since Some years, the addition polymerization of bisacry 
lamides and amines is well-known (P. Ferrutti et al., Polymer 
26 (1985) 1336). Bisacrylamides are much more stable 
against hydrolysis compared to acrylic esters. The reaction 
of amines and esters lead to an transamidation reaction 

(H.-G. Elias, Makromolekile, Hittig & Wepf, Basel, 1990, 
p. 555). 
Consequently, the assumption was that a reaction of acrylic 
esters and amines should lead to an cleavage of ester bonds. 
Therefore, the formation of addition polymers, prepolymers 
and macromonomers of amines and acrylic esters should be 
impossible. 

Recently, oligoamidoamines and oligoester amines based 
on antibiotics containing beta-lactam rings were investi 
gated (Panayotov, Eur. Polym. J. 32 (1996) 957–962). They 
were prepared by interaction between amplicillin and amox 
ic ill in and methylene b is a crylamide, 1,4- 
diacryloylpiperazine and 1,3-propanediol diacrylate. 

45 

50 

55 

60 

65 

wherein 
R. denotes is a difunctional Substituted or unsubstituted 
C to Cs alkylene, difunctional Substituted or unsub 
Stituted cycloalkylene, difunctional Substituted or 
unsubstituted Cs to Cs arylene or heteroarylene, 
difunctional Substituted or unsubstituted Cs to Cs 
alkylarylene or alkylheteroarylene, difunctional Substi 
tuted or unsubstituted C7 to Co alkylene arylene, 

R. denotes is a difunctional Substituted or unsubstituted 
C to Cs alkylene, difunctional Substituted or unsub 
Stituted cycloalkylene, difunctional Substituted or 
unsubstituted Cs to Cs arylene or heteroarylene, 
difunctional Substituted or unsubstituted Cs to Cs 
alkylarylene or alkylheteroarylene, difunctional Substi 
tuted or unsubstituted C7 to Co alkylene arylene, 

R. denotes H or a Substituted or unsubstituted C to Cs 
alkylene, Substituted or unsubstituted cycloalkylene, 
Substituted or unsubstituted Cs to Cs arylene or 
heteroarylene, Substituted or unsubstituted Cs to Cs 
alkylarylene or alkylheteroarylene, Substituted or 
unsubstituted C7 to Cao alkylene arylene, 

n is an integer. 
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Preferably the invented dental composition contains a 
polyaminoester that are characterized by the following for 
mulas 

4 
decane, trimethylolpropane triacrylate or trimethylolpro 
pane trimethacrylate, N,N'-dimethylaminoethyl methacry 
late. 

O O O O 

R --> R R --> R H N-- "No N1 --~~ "No N1 ''n 1 
h 

O O O O 

R --> R R -- N-- "No is-- "No 21 
H H 

O O 

"-s-s-s-s-s-s-s-" 
" 

H H H H 

wherein 

R denotes is a difunctional Substituted or unsubstituted 
C to Cs alkylene, difunctional Substituted or unsub 
Stituted cycloalkylene, difunctional Substituted or 
unsubstituted Cs to C arylene or heteroarylene, 
difunctional Substituted or unsubstituted Cs to Cs 
alkylarylene or alkylheteroarylene, difunctional Substi 
tuted or unsubstituted C7 to Co alkylene arylene, 

R. denotes is a difunctional Substituted or unsubstituted 
C to Cs alkylene, difunctional Substituted or unsub 
Stituted cycloalkylene, difunctional Substituted or 
unsubstituted Cs to Cs arylene or heteroarylene, 
difunctional Substituted or unsubstituted Cs to Cs 
alkylarylene or alkylheteroarylene, difunctional Substi 
tuted or unsubstituted C, to Cao alkylene arylene, and 

n is an integer. 
Most preferably polyaminoesters are applied character 

ized by the following formulas 

O | 
H ~us O N N YN 1n-1 ^- NH 

H H O 

25 

35 

40 

H H 

AS fillers are applied inorganic or organic, reactive or 
nonreactive, Surface modified or nonmodified glasses Such 
as polymer granulate or a combination of organic and/or 
inorganic fillers, Strontium alumo Silicate glass, La-O, 
BiPO, ZrO, BaWO, CaWO, SrF, BiO. 

Instead of primary monoamine and disecondary diamines 
the usage of polyamines is possible, too, leading to 
crosslinked polyaminoesters. 
The invented dental composition preferably is applicable 

as root canal Sealing material or as temporary crown & 
bridge material. 

EXAMPLE 1. 

5.000 g (22.097 mmol) Hexamethylendiacrylate (Servo 
Delden) and 7.525 g (22.097 mmol) N,N'-Dibenzyl-5- 
nonandiamin-19 were mixed homogeneously and Stirred at 
60° C. for 4 days. After that time a complete conversion was 
found indicated by disappearance of the double bonds at 
1635/1619 cm. 

1O 

H 

11 
O 

N~N~~~~N~! 
to Or 

wherein n is an integer. 
Said polymerizable monomer preferably are hydroxyethyl 

methacrylate, hydroxyethylacrylate, hydroxypropyl 
methacrylate, ethyleneglykol dimethacrylate, diethyleneg 
lykol dimethacrylate, triethylene glykol dimethacrylate, 
3.(4),8, (9)-Dimethacryloyl-(oxymethyl)-tricyclo-5.2.1.0 ° 

65 

O 

Yield: 12.525 g (100% of th) 
(CH5N2O3), (566.8), m=8.57 ml/g (Viscosity in THF solution) 
IR: 2920/2865 (CH), 1735 (CO) 
M. (GPC)=2225 (4661) g/mol 
M. (GPC)=9398 (10200) g/mol 



US 6,734,223 B2 
S 

EXAMPLE 2 

20.000 g (88.39 mmol) Hexamethylendiacrylate (Servo 
Delden) and 15.719 g (106.07 mmol) 3,6-Dioxaoctan 
diamin-18 (Fluka) were mixed homogeneously and stirred 
at room temperature for 1.5 hours. After that time a complete 
conversion was found indicated by disappearance of the 
double bonds at 1635/1619 cm. 

Yield: 35.719 g (100% of th) 
(CH3N2O), (347.5), 
m=4.73+0.05 Pas (dynamic viscosity measured using 

Bohlin CS50 rheometer) 
IR: 3325 (NH), 2920/2865 (CH), 1735 (CO) 
C-NMR (CDC1): 172.6/1724 (6), 73.4 (2): 70.5/702 
(3); 64.2 (7), 49.8 (1) 45.0 

(4), 41.7(4), 34.8 (5), 28.4 (8), 25.5 (9) 
IR: 3325 (NH), 2920/2865 (CH), 1735 (CO) 

EXAMPLE 3 

10.000 g (58.77 mmol) Ethylene glycol diacrylate and 
14.125 g (58.77 mmol) N,N'-Dibenzylethylenediamine were 
mixed homogeneously and Stirred at room temperature for 
40 hours at 60° C. After that time a complete conversion was 
found indicated by disappearance of the double bonds at 
1635/1619 cm. 

Yield: 24.125 g (100% of th.) 
m=1557+17 Pas (dynamic viscosity measured using 

Bohlin CS50 rheometer) 
m=9.176 ml/g (viscosity in THF solution) 
M. (GPC) = 1575 g/mol 

15 

25 

6 
EXAMPLE 4 

10,000 g (58.77 mmol) Ethylene glykol diacrylate and 
20.012 g (58.77 mmol) N,N'-Dibenzyl-5-oxanonane 
diamine-19 were mixed homogeneously and Stirred at room 
temperature for 40 hours at 60° C. After that time a complete 
conversion was found indicated by disappearance of the 
double bonds at 1635/1619 cm. 

Yield: 30.012 g (100% of th) 
m=188.8+1.3 Pas (dynamic viscosity measured using 

Bohlin CS50 rheometer) 
m=10.051 ml/g (viscosity in THF solution) 
M. (GPC)=4281 g/mol 
M. (GPC)=12110 g/mol 
(CoHNOs), (510.7), 
IR: 3060/3026/2943/2860/2802 (CH), 1740/1731 (CO) 
'C NMR (CDC1): 49.1 (1), 32.4 (2), 172.3 (3), 62.1 (4), 

53.2 (5), 58.2 (6), 139.5 
(7), 128.0 (8), 1279 (9), 126.7 (10), 27.5 (11), 23.5 (12) 

O 

On 31NU1N -N1. O N-a-1a- 12 Sn N1 3 1Y-1 
6 

O 

7 

10 8 

9 

M. (GPC) = 10060 g/mol 
(C2H2N2O), (41 O .5), 
IR: 3060/3028; 2953/2816 (CH), 1743 (CO) 

EXAMPLE 5 

10,000 g (58.77 mmol) Ethylene glykol diacrylate and 
11.420 g (58.77 mmol) N,N'-Dib enzyl-4,4'- 

'C NMR (CDC1): 49.7 (1), 32.4 (2), 172.6 (3), 621.0 50 dicyclohexylmethane were mixed homogeneously and 
(4), 51.5 (5), 58.6 (6), 139.2 

(7), 128.6 (8), 128.0 (9), 126.8 (10) 

O 

- N-1sn -N-1s~N~! 
O 

7 

10 8 

60 

65 

stirred at room temperature for 40 hours at 60° C. After that 
time a complete conversion was found indicated by disap 
pearance of the double bonds at 1635/1619 cm. 

Yield: 21.420 g (100% of th.) 
IR: 3060/3026/2943/2860/2802 (CH), 17401/1731 (CO) 

EXAMPLE 6 

10,000 g (58.77 mmol) Ethylene glykol diacrylate and 
5.710 g (29.384 mmol)3, (4),8, (9)-Bis(aminomethyl)- 
tricyclo-5.2.1.0° decane were mixed homogeneously 
and Stirred at room temperature for 2 hours at room 
temperature. After that time a complete conversion was 
found indicated by disappearance of the double bonds 
at 1635/1619 cm. 

Yield: 15.710 g (100% of th) 
m=Pas (dynamic viscosity measured using Bohlin CS50 

rheometer) 
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(CH4N2O), (534.7), 
IR: 3445/3332 (NH), 2947/2875/2821(CH), 1729 (CO); 

1637/1619 (C=C) 
EXAMPLE 7 

10.000 g (58.77 mmol) Ethylene glykol diacrylate and 
22.840 5.710 g (117.54 mmol) 3, (4),8, (9)-Bis 
(aminomethyl)-tricyclo-5.2.1.0 °' decane were mixed 
homogeneously and Stirred at room temperature for 2 hours 
at room temperature. After that time a complete conversion 
was found indicated by disappearance of the double bonds 
at 1635/1619 cm . 

Yield: 32.84.0 g (100% of th) 
m=218800+1990 Pas (dynamic viscosity measured using 

Bohlin CS50 rheometer) 
(CHNO), (558.8), 
IR: 3373/3286 (NH), 2960/2888 (CH), 1743/1731 (CO) 
'CNMR (CDC1): 47.5(1),34.3/34.7 (2), 172.9 (3), 66.0 

(4), 55.3 (5), signals of 
(6) to (15) between 24.5 and 63.5 ppm 

> | O 
H -N-- 

O 

EXAMPLE 8 

To 10.000 g (58.77 mmol) Ethylene glykol diacrylate 
dissolved in 50 ml THF were slowly added at 0 to 5° C. 
under stirring a solution of 8.709 g (58.77 mmol) 3,6- 
Dioxaoctane diamine-1,8 in 50 ml THF. After adding the 
amine the Solution was stirred at room temperature for 1.5 
hours. After that time a complete conversion was found due 
to the disappearance of the double bonds at 1635/1619 cm. 
Then the solvent was removed and the addition polymer was 
dried in vacuum. 

Yield: 18.709 g (100% of th) 
m=Pas (dynamic viscosity measured using Bohlin CS50 

rheometer) 
(CH2N2O), (318.4), 
IR: 3373/3286 (NH), 2960/2888 (CH), 1743/1731 (CO) 
Application Example 1 (Dental Root Canal Sealer) 

Paste A 
8.404 g (37.14 mmol) Hexamethylendiacrylate (Servo 

Delden), 25.968 g CaWO, 6.492g ZrO and 0.325 g aerosil 
were mixed homogeneously. 
Paste B 

7.217 g (37.14 mmol) 3, (4),8, (9)-Bis(aminomethyl)- 
tricyclo-5.2.1.0 - decane, 28.867g CaWO, 7.217 g ZrO. 
and 0.722 g aerosil were mixed homogeneously. 

Dental Root Canal Sealer 

Immediately before use 0.214 g of Paste A and 0.200 g of 
Paste B were mixed homogeneously. The setting time of the 
root canal Sealing material is 30 minutes. The radiopacity of 
12.8 mm/mm Al. 

Application Example 2 (Dental Root Canal Sealer) 
Paste A 

15 

35 

40 

45 

50 

55 

60 
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8 
2.5213 g (11.14 mmol) Hexamethylendiacrylate (Servo 

Delden), 12.9298 g CaWO, 3.2325 g ZrO and 0.0385g 
aerosil were mixed homogeneously. 
Paste B 

0.801 g (5.29 mmol) 1-Aminoadamantane, 1.802 g (5.29 
mmol) N,N'-Dibenzyl-5-oxanonandiamin-1.9, 0.103 g (0.53 
mmol) 3, (4),8, (9)-Bis(aminomethyl)-tricyclo-5.2.1.0 °. 
decane, 10.411 g CaWO, 2.603 g ZrO2 and 0.315 g aerosil 
were mixed homogeneously. 

Dental Root Canal Sealer 

Immediately before use 0.173 g of Paste A and 0.200 g of 
Paste B were mixed homogeneously. The setting time of the 
root canal Sealing material is 30 minutes. The radiopacity of 
13.8 mm/mm Al. 
We claim: 
1. A dental composition comprising a polymerizable 

monomer, a polyaminoester, a pigment, a filler, an initiator 
and a Stabilizer wherein Said polyaminoester has a formula 
Selected from 

O O 

R1 --> R2 N-- Yo s^ 
H H 

O O 

R1 --> R2 H N-- No ^ - 1 
H H 

O O 

R1 --> R2 N-- No s^ 
H H 

O O 

R1 --- N-- No 2 
O O 

H R2 ~us R1 R2 H r O1 --- 
H H H H 

O 

H 
YN 1. 
H H 
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-continued wherein 

H H 

O R. denotes is a difunctional C to C alkylene, difunc 
1N1 NY SH 5 tional cycloalkylene, difunctional Cs to Carylene or 

O heteroarylene, difunctional Cs to Cs alkylarylene or 
alkylheteroarylene, difunctional C7 to Cao alkylene 

and arylene; 

R. denotes is a difunctional C to Cs alkylene, difunc 
O 

1O 

N1-1-N-1-1- tional cycloalkylene, difunctional Cs to Carylene or 
heteroarylene, difunctional Cs to Cs alkylarylene or 
alkylheteroarylene, difunctional C7 to Cao alkylene 
arylene; and, 

15 
n IS an Integer. 

O 2. Dental compositions comprising a polymerizable 
N1-1S-1N- ^4 monomer and a polyaminoester Selected from formulas 1 to 

6, pigments, organic and/or inorganic fillers, initiators and 
Stabilizers, wherein Said polyaminoester has the formula 
Selected from 

O O O O 

R1 --> R2 R1 --> R2 H N-- No --- No nN.1 

O 2O 

R3 R R3 R3 
2 

O O O O 

R1 --> R1 --> H N-- No --- No 
R R 

3 
O O O O 

R1 --> R2 R1 --- N-- No --- No 21 
R R 

4 
O O O O 

N- -la. --> ~ 1 in --- O O O O 

R3 

5 
O O 

H R2 ~us R1 R2 H o1 S- nN.1 
R R R R 

and 

O O 

H R1 --> H sh-- No h 
R 3 R 
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wherein R. denotes H or a C to C alkylene, cycloalkylene, Cs 
R denotes is a difunctional C to Cs alkylene, difunc- to Cs arylene or heteroarylene Cs to Cs, alkylarylene 

tional cycloalkylene, difunctional Cs to C1s arylene O O alkylheteroarylene, C, to Cao alkylene arylene, and 
heteroarylene, difunctional Cs to Cs alkylarylene or 
alkylheteroarylene, difunctional C7 to Cao alkylene n is an integer, wherein Said polyaminoesters are copo 
arylene lymerized with monomers that are usable for Step 

R. denotes is a difunctional C to C alkylene, difunc- growth polymerization, with di- or polyepoxides or di 
tional cycloalkylene, difunctional Cs to Carylene or or polyisocyanates. 
heteroarylene, difunctional Cs to C alkylarylene or 
alkylheteroarylene, difunctional C7 to Cao alkylene 
arylene, k . . . . 


